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NATIONAL FOREWORD 

This Indian Standard ( Part 3 ) ( First Revision ) which is identical with IEC 60581-7 ( 1986 ) 'High fidelity 
audio equipment and systems; Minimum preformance requirements — Part 7 : Loudspeakers' issued by the 
International Electrotechnical Commission ( IEC ) was adopted by the Bureau of Indian Standards on the 
recommendation of Acoustics and Recording Sectional Committee and approval of the Electronics and 
Telecommunication Division Council. 

This Indian Standard was first published in 1979 and was based on the following documents: 

IEC 29B ( Secretariat ) 133 Loudspeakers for hi-fi audio equipment 

DIN 45500 Blatt 7-1971 Hi-fi techniques, requirements for loudspeakers 

This revision has been undertaken to align it with the corresponding IEC Standard. This standard is applicable to 
loudspeakers for domestic use only. The text of the IEC Standard has been approved as suitable for publication as 
Indian Standard without deviations, Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words "International Standard' appear referring to this standard, they should be read as 
Tndian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice is to use a 
point ( . ) as the decimal marker. 

Only the English language text in the International Standard has been retained while adopting it in this standard. 

CROSS REFERENCES 

In this adopted standard, reference appears to certain International Standards for which Indian Standards also 
exist. The corresponding Indian Standards which are to be substituted in their place are listed below along with 
their degree of equivalence for the editions indicated: 



International Standard 

IEC 268-5 (1972) Sound system 
equipment — Part 5 : Loudspeakers 
( since revised in 1989 ) 

IEC 268-15 (1978) Sound system 
equipment — Part 15 : Preferred matching 
values for the interconnection of sound 
system components 



IEC 581-1 (1977) High fidelity audio 
equipment and systems; Minimum 
performance requirements — Part 1 : 
General 



Corresponding Indian Standard 

IS 9302 ( Part 4 ) : 1993 Characteristics 
and methods of measurement for sound 
system equipment: Part 4 Loudspeakers 

IS 9302 ( Part 1 ): 1 980 Characteristics 
and methods of measurement for sound 
system equipment: Part 10 Preferred 
matching values for the interconnection 
of sound system components 

IS 9551 (Part 1 ) : 2001 Specification 
for high fidelity audio equipment and 
systems : Part 1 General (first revision) 



Degree of Equivalence 
Identical 

Technically equivalent 



do 



The technical committee responsible for the preparation of this standard has reviewed the provisions of the 
following international standards and has decided that these are acceptable for use in conjunction with this standard: 



IEC 268-1 1(1981) 



1EC581-8 (1986) 



Sound system equipment — Part 1 1 : Circular connectors for interconnection of 
sound system components 

High fidelity audio equipment and systems; Minimum performance 
requirements — Part 8 : Combination equipment 
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Indian Standard 

HIGH FIDELITY AUDIO EQUIPMENT AND SYSTEMS : 
MINIMUM PERFORMANCE REQUIREMENTS 

PART 3 LOUDSPEAKERS 

( First Revision ) 

I. Scope 

This part applies to loudspeakers and loudspeaker systems which are provided with a baffle 
or enclosure. It also applies to systems intended to be assembled by the user (so-called "loud- 
speaker kits") provided that the instructions for assembly meet certain requirements (see 
Clause 16). The minimum requirements of this part then apply to the complete device, 
together with the baffle or enclosure. This part is not applicable to loudspeakers and loud- 
speaker systems comprising active components. For the combination of loudspeakers and 
amplifiers reference is made to IEC Publication 581-8: High Fidelity Audio Equipment and 
Systems; Minimum Performance Requirements, Part 8: Combination Equipment. This 
standard is not applicable to unmounted loudspeaker units. 



2. Object 

While currently available techniques for objective measurements do not allow complete 
assessment of the quality of reproduction from loudspeakers, nevertheless, objective measure- 
ments can provide essential information about the performance quality. 

The object of this standard is to give the minimum performance requirements and methods 
of measurement for loudspeakers and loudspeaker systems having regard to the above 
constraints. 

3. Measuring conditions 

All measurements shall be made in accordance with the general measuring conditions 
stated in IEC Publication 581-1: High Fidelity Audio Equipment and Systems; Minimum 
Performance Requirements, Part 1: General, and with the conditions of measurement given in 
IEC Publication 268-5: Sound System Equipment, Part 5: Loudspeakers. (Under revision.) 

Note. — It should be borne in mind that the accuracy of acoustic measurements at low frequencies is severely 
reduced by the limited size of available anechoic and reverberant rooms, and the numerous sources of error 
which affect measurements in the open air. According to the clause of IEC Publication 268-5 "Accuracy of 
acoustic measurements", the frequency range over which the total errors do not exceed ± 2 dB shall be 
stated. 

3.1 Measurements shall be made with l A octave band filtered pink noise, unless otherwise stated, 
and shall be referred to a distance of 1 m. The longer axis of a loudspeaker system is 
considered tobe the vertical axis, unless otherwise stated by the manufacturer. 

3.2 Owing to the existence of many types of loudspeakers with different acoustical properties and 
intended for different acoustical environments, it is not possible to specify a single standard 
acoustical environment in which the tests are to be carried out. The manufacturer shall 
therefore specify this environment, selecting from the following: 
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a) Free field, according to the provision of IEC Publication 268-5 "Free field conditions" for 
loudspeakers intended for free-standing. 

b) Half space, for which methods of measurement are under consideration for loudspeakers 
intended for wall or shelf mounting. 

Pending the completion of the studies, the spatial relationship between the auxiliary baffle 
and the loudspeaker enclosure shall be in accordance with Figure 1 (flush mounting), while 
the size of the auxiliary baffle shall be 5.5 m x 5.5 m minimum QA wavelength at 30 Hz). 
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Auxiliary baffle 



Figure 1 



Note. — For production control purposes, manufacturers may use a measuring environment differing from that 
specified in Items a) or b) of Sub-clause 3.2. It is the manufacturer's responsibility to establish a reliable 
correlation between measurements made in the specified environment and that actually employed. 

3.3 Measurement in reverberant conditions and the relevant performance specifications are under 
consideration. 

4. Minimum requirements 

The minimum requirements given in Clauses 6 to 16 apply to specifications in half space as 
well as to specifications in free field. 

5. Basic characteristics on which the specifications depend 

5. 1 Characteristic power 

This is the power that produces a characteristic sound pressure level according to the 
provision of IEC Publication 268-5 "Sound pressure level in a stated frequency band* of 
94 dB at a distance of 1 m using a fixed frequency range of 100 Hz to 8000 Hz. The rated value 
is the value stated by the manufacturer. 

5.1.1 Method of measurement 

According to the clause of IEC Publication 268-5 "Sound pressure in a stated frequency 

band" but using a fixed frequency range of 100 Hz and 8000 Hz, these being the mid-band 

frequencies fp (geometrical means between the upper and lower limiting frequencies) of the 

corresponding x /i octave bands. 

Note. — The characteristic power should be considered in relation to the rated power of the amplifier, to ensure that 
sufficient sound pressure level can be achieved. The sound pressure level to be regarded as sufficient cannot 
be standardized and can only be determined by the user in terms of the required loudness of reproduction. 
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5.2 Mean characteristic sound pressure level 

5.2. 1 Method of measurement 

According to the clause of IEC Publication 268-5 "Mean sound pressure in a stated 
frequency band", but using a fixed frequency range of 100 Hz to 8000 Hz, 100 Hz and 
8000 Hz being the centre frequencies of the corresponding Vt octave bands. 

The mean characteristic sound pressure level (s.p.l.) can be calculated from the relation: 

mean characteristic s.p.l. -= 20 Ig Em 

Po 
where: 

p - standard reference sound pressure (20 uPa) 
p m - mean characteristic sound pressure 
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where: 

Pi 

n - 

here, n - 

If the 
each Vi 
relation: 

where: 
x 



characteristic sound pressure level in the ith Vi octave band 

total number of bands 

20 due to the limitation of the frequency range to 100 Hz to 8000 Hz 

mean characteristic sound pressure level is determined at an input power of 1 W in 

octave band the characteristic power of Sub-clause 5.1 can be calculated from the 

^h - 10* 



94- L(p m ) 

10 
- characteristic power, watt 
L(p m ) - mean characteristic sound pressure level determined with an input power of 1 W in each Vi octave band 

Note. — This conversion formula assumes that the sensitivity of the loudspeaker does not change over the input 
power range from 1 W to the characteristic power. Since in some cases this assumption may not be justified 
a check should be made, that, when the characteristic power is applied, the required sound pressure level of 
94 dB is in fact obtained. If this is not obtained an appropriate correction to the calculated value of the 
characteristic power is necessary. 
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SECTION ONE - MINIMUM REQUIREMENTS FOR CHARACTERISTICS 
DIRECTLY RELATED TO THE REPRODUCING QUALITY 



Clause 



Characteristic 



Method of measurement 



Minimum requirement 



Frequency 
response 



According to the clause of IEC Publication 
268-5 "Frequency response", using nar- 
row-band noise 

The measurement shall be carried out under 
free field conditions for both types of loud- 
speaker referred to in Sub-clause 3.2 of this 
standard. For wall or shelf mounting loud- 
speakers the measurement shall also be 
carried out under the half space conditions 
given in Item b) of Sub-clause 3.2 



The resulting curve and that from the free 
field measurement shall then be superim- 
posed so that they coincide at a frequency 
given by 



/ 



360. 



Hz 



where a is the smaller dimension of the 
frontal area of the enclosure in metres 

The composite curve, formed by the half- 
space response at low frequencies and the 
free field curve at higher frequencies shall 
then be taken as the frequency response for 
determining the compliance with the mini- 
mum requirements of this clause 

Notes I . — This procedure is adopted pend- 
ing the completion of the studies 
on this subject 

2. —If the measurement is carried out 
with an input power of 1 W in 
each Vi octave band the resulting 
mean characteristic sound pres- 
sure level can be used to calculate 
the characteristic power of Sub- 
clause 5.1 according to the 
method given in Sub-clause 5.2.1 



From 50 Hz to 12 500 Hz mid-band frequen- 
cies (mean frequencies in each Vi octave 
band), within the tolerances defined by the 
diagram of Figure 2, page 5, in which the 
dB line is the mean characteristic sound 
pressure level of the measured frequency 
response curve between 100 Hz and 
8 000 Hz (see Sub-clause 5.2 of this stand- 
ard) 
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Clause 



Characteristic 



Method of measurement 



Minimum requirement 



Effective fre- 
quency range 



According to the clause of IEC Publication 
268-5 "Effective frequency range", but 
related to the mean characteristic sound 
pressure level calculated between 100 Hz 
and 8 000 Hz according to Sub-clause 5.2 
of this standard 



Frequency limits (in terms of the mean fre- 
quencies of the relevant third-octave 
bands) are given for the points where the 
amplitude/frequency curve intersects the 
abscissa —8 dB, both in the bass and treble 
registers (see Figure 2). If the claimed 
effective frequency range is wider than the 
minimum requirements of 50 Hz and 
12 500 Hz the tolerances of -8 dB and 
+4 dB still apply 
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Figure 2 



12 



16000 Hz 
500 



Directional 
response 



According to the clause of IEC Publication 
268-5 "Directional response pattern" (with 
frequency response curves at various 
angles from the reference axis) 



Frequency response curves shall be mea- 
sured at stated angles from the reference 
axis of between 20° and 30° in a horizontal 
plane and between 5° and 10° in a vertical 
plane, on both sides of the reference axis 
in each case 



The curves shall fall within a tolerance field 
of ±4 dB referred to the curve measured 
on the reference axis (Clause 6 of this 
standard) from 250 Hz to 8 000 Hz. The 
curves shall be aligned so that the low fre- 
quency portions (where the loudspeaker is 
substantially non-directional) coincide. 

The manufacturer shall state the exact angle 
at which the relevant frequency curve is 
measured 

Note. — The wide angles for the minimum 
requirements in a horizontal plane 
are based on the fact that loud- 
speaker systems for stereophonic 
use are very often placed with their 
radiating surfaces in line in the 
same vertical plane, which means 
that a more extensive uniform 
response in the horizontal plane is 
desirable. The narrow angles for the 
vertical plane however are suffi- 
ciently wide to prevent severe sub- 
jective effects without making 
unduly difficult the positioning of 
the driver units in multi-way 
speaker systems. 
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Clause 


Characteristic 


Method of measurement 


Minimum requirement 


9. 


Difference of 
amplitude/fre- 
quency 
response (for 
stereophonic 
loudspeaker 
systems) 


See Clause 6 


The response curves obtained along the ref- 
erence axis for loudspeakers of the same 
type, intended to be used in stereophonic 
installations, shall be such that the average 
sound pressure levels, corresponding to 
each of the octaves whose mid-band fre- 
quencies lie between 250 Hz and 8 000 Hz 
inclusive, do not differ by more than 2 dB 
from one speaker to the other for the same 
octave. A transfer to equalize the values 
obtained for the x h octave with a mid-band 
frequency of 1 000 Hz is carried out pre- 
viously. 

Verification of the fulfilment of this condi- 
tion is obtained by using the results of the 
test of Clause 6, summing the sound pres- 
sures corresponding to the 'A octave bands 
centred on the following frequencies, 
using the formula of Sub-clause 5.2 (mean 
characteristic sound pressure p m ): 

1st octave 200 250 315 Hz 
2nd octave 400 500 630 Hz 
3rd octave 800 1000 1250 Hz 
4th octave 1600 2 000 2 500 Hz 
5th octave 3 150 4000 5 000 Hz 
6th octave 6350 8000 10 000 Hz 


10. 


Characteristic 
total harmonic 
distortion 


According to the clause of IEC Publication 
268-5 "Characteristic harmonic distortion" 
at a constant input voltage 4 dB below the 
voltage corresponding to the characteristic 
power (Sub-clause S.l of this standard) and 
under normal measuring conditions 

The characteristic power shall be that for the 
particular loudspeaker being measured, 
and not the rated value of the characteristic 
power 


- from 250 Hz to 1000 Hz < 2% 

- above 1 kHz to 2 kHz < 2% 

down to < 1 % decreasing linearly with 
respect to a logarithmic frequency scale 

- from 2 kHz to 6.3 kHz < 1 % 

Individual (3 at the most) distortion 
peaks, exceeding the respective tolerance 
limit, shall be disregarded unless their 
width at the tolerance limit is more than 
Vi octave 


11. 


Impedance 


According to the clause of IEC Publication 
268-5 "Rated impedance" 


For any setting of the controls available to 
the user, the impedance shall be not less 
than 80% of the rated impedance at any 
frequency within the range 20 Hz to 
20000 Hz 

Note. — Control of the impedance to the 
same minimum value outside this 
frequency range is desirable in 
order to avoid problems with cer- 
tain types of amplifiers. 
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SECTION TWO - OTHER CHARACTERISTICS AND REQUIREMENTS 



Clause 



Characteristic 



Method of measurement 



Minimum requirement 



12. 



Short-term 
maximum 



input 
voltage/power 



13. 



Long-term 
maximum 
input 
voltage/power 



According to the clause of I EC Publication 268-5 
"Short-term maximum input voltage" and 
"Short-term maximum input power" 



According to the clause of IEC Publication 268-5 
"Long-term maximum input voltage and power" 



To ensure satisfactory operation, 
reference should be made to the 
matching conditions of IEC 
Publication 268-15* "Matching 
of amplifiers and loudspeak- 
ers" 



14. 



Interconnection : 
a) mechanical 



b) electrical 



According to IEC Publication 
268-11** 

Note. -The 130-9 IEC-05/06/07/ 
08/09 connectors described 
in IEC Publication 268-11 
are not suitable for currents 
in excess of 4 A or peak vol- 
tages in excess of 34 V. Fur- 
thermore these connectors 
are not suitable for some 
kinds of loudspeaker cable. 
For this reason other means 
of connection are permitted 
at present. 



According 
268-15 



to IEC Publication 



15. 



Characteristics to 
be specified 



Generally, according to the clause of 
IEC Publication 268-5 "Character- 
istics to be specified" but only the 
characteristics listed in this stand- 
ard, with the exception of the mean 
characteristic sound pressure level 
(Sub-clause 5.2) and the directional 
response curves (Clause 8) are 
mandatory in the manufacturer's 
manual, descriptive leaflet or tech- 
nical specification. This shall 
include a statement of the intended 
use of the loudspeaker for example 
"wall-mounting" or "free stand- 
ing", and the test environment (see 
Sub-clause 3.2). 



* Publication 268- 1 5: Preferred Matching Values for the Interconnection of Sound System Components. (Under revision.) 
** Publication 268-11: Sound System Equipment, Part 11: Circular Connectors for the Interconnection of Sound System 
Components. 
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Clause 


Characteristic 


Method of measurement 


Minimum requirement 


16. 


Instructions for 
loudspeaker 
kits 




For loudspeakers marketed as kits, 
the manufacturer shall, in addition 
to the requirements of the preced- 
ing clauses, also supply: 

1. Detailed electrical and mechanical 
assembly instructions, including a 
diagram showing the electrical 
connections of components. 

2. If the parts forming the enclosure 
are not supplied with the kit, the 
manufacturer shall include con- 
struction drawings, comprising 
details of each part and a 1:1 scale 
cutting mask for the front plate. 
Accompanying this shall be a com- 
plete description of materials, 
using easily procurable standard 
dimensions and unambiguously 
identifying each material by a 
commonly used brand name on 
the respective market. 
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Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods and 
attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue 
of 'BIS Catalogue' and 'Standards : Monthly Additions'. 

This Indian Standard has been developed from Doc : No. LTD 5 ( 1874 ). 
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